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ABSTRACT

Ouinea pigs exposed by the respiratory route to sublethal doses of
influenza virus, PR8 strain, resisted subsequent challenge with a lethal
doso of Coxiella burnetti administered by the same route. This note
describes this interference phenomenon.
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INTERFERENCE WITH COXIELIA BURNETII INFECTIONS
OF GUINEA PIGS BY INFLUENZA A VIRUS

Guinea pigs* exposed by the respiratory route to sublethal doses
of influenza virus, PR8 strain, resisted subsequent challenge with a
lethal dose of Coxiella burnetii administered by the same route. This
note describes this interference phenomenon.

Materials and methods used in the aerosol exposure of guinea pigs
to influenza virus were described previously.1  Influenza virus suspensions
with titers of 109.4 to iC. 8 median egg infectious dose per ml (EID50/ml)
were used either undiluted or diluted 1:2 in beef-heart infusion broth
(Difco) and, unless otherwise indicated, the duration of aerosol exposure

was 5 minutes. The calculated maximum inhaled dose was 10 to 10
EID50. Suspensions of the AD strain of C. burnetii used in generating the
aerosols consisted of 1:10 dilutions of 10% chick embryo yolk sacs that
contained 10 5 '2to 105'6 YSLD50 /ml. Five-minute aerosol exposures to
C. burnetii were made in a modified Henderson apparatus as described by

2Roessler and Kautter. The calculated maximum inhaled dose was approximately
6 to 14 YSLDý0.

In the initial studies, guinea pigs were exposed to aerosols of
C. burnetii 24 hours after exposure to influenza virus. The combined
results of several experiments are shown in Table 1, Experiment A.
Previous exposure to influenza virus apparently enhanced the ability of
guinea pigs to survive subsequent challenge with a lethal dooe of
C. burnetii. Table 1, Experiment B, shows the results obtained when
intervals other than 24 hours were used between exposures. Evidence of
interference with C. burnetii was observed up to 4 days following
exposure to influenza virus. Similar results were obtained when the
exposure time to influenza virus was increased from 5 minutes to 30
minutes, although a few more deaths due to influenza virus alone occurred.
Deaths caused by influenza were easily discernible from deaths caused
by C. burnetii because the influenza mortality occurred before the 3rd day,
and deaths due to the rickettsiae occurred after the 7th day. There was
no significant difference in the time of death of guinea pigs following
combined exposure as compared with those following exposure to C. burnetii
24 hours or more before exposure to influenza virus.

* In conducting the research reported here, the investigators adhered
to "Principles of Laboratory Animal Care" as established by the
National Society for Medical Research.

1. Janssen, R.J., W.A. Chappell, and P.J. Gerone. 1963. Synergistic
activity between PR8 influenza virus and Staphylococcus aureus in the
guinea pig. Amer. J. Hyg. 78:275-284.

2. Roessler, W.G., and D.A. Kautter. 1962. Modifications to the Henderson
apparatus for studying air-.borne infections: Evaluations using aerosols
of Listeria monocytog-nes. J. Infect. Dis. 110:17-22.



The mechanism of this interference, and whether or not an interferon-
like substance msy be involved, has not been determined. The phenomenon is
apparently not caused by an interference of influenza virus with the
ability of C. burnetii to infect the guinea pig. This is based on the fact
that the guinea pigs exposed to both organisms developed a complement-fixing
antibody to C. burnetii comparable in titer to the antibody levels of
the guinea pigs surviving exposure to C. burnetii alone. These animals also
elicited similar febrile responses (104 to 105 F) and gross pathology when
compared with singly infected guinea pigs sacrificed at the same intervals.

TABLE 1. INTERFERENCE OF C. BUR NTI1, STRAIN AD, BY
INFLUENZA VIRUS, PR8 STRAIN, IN GUINEA PIGS

Mortality
Aerosol inocula Days Rastio,

First Second .. ---Between dead/
Experiment Exposure Exposure Exposures exposed

A PR8 virus - - 2/28
- C. burnetii - 21/28

PR8 virus C. burnetii 1 4/28

B PRO virus C. burnetii 0 0/4
PR8 virus C. burnetil 1 0/4

PR8 virus C. burnetii 2 0/4

PR8 virus C. burnetil 3 0/4

PR8 virus C. burnetii 4 1/4

PR8 virus C. burnetii 5 3/4

FR8 virus C. burnetii 6 2/4

PRO virus C. burnctil 3/4

PR8 virus - 0/4
- C. burnecii. 3/4

NCAFR- C. burnetii L 2/4

a. Normal chorioallantoic fluid.



7

DISTRIBUTION LIST

ADDRESSEE NUMBER OF COPIES

Assistant Scientific Director 1

Building 812

Directorate of Biological Research 1
Building 560

Directorate of Industrial Health & Safety 1
Building 550

Chief, Program Coordination Office 1
Building 825

Chief, Medical Bacteriology Division
Building 560

Chief, Medical Investigation Division 1
Building 604

Chief` Physical Sciences Division 2
Building 568

Chief, Process Development Division 1
Building 469

Chief, Technical Evaluation Division 1
Building 568

Chief, Virus and Rickettsia Division 10
Building 539

iYocuments, Technical Library 2
Building 421

Chief, Teat Sphere Branch 1
Technical Evaluation Division
Building 568

Chief, Test Chamber Branch 1
Technical Evaluation Division
Building 1412

Technical Releases Branch 10
Technical Information Division
Building 426



8

ADDRESSEE NUMBER OF COPIES

Editorial Branch
Technical Information Division
Building 816

Liaison Representative/Animal Disease Investigations 1
Building 1301

U. S. Public Health Service Liaison Office 9 9
Building 1301 .

o• Commndtns.Offteer

"U.S. Naval Unit
Building 125

Comomanding General. 1
SU.S. Army Edgewood Arsenal

ATTN: SMUEA-CS
___ ___~Edgawood-Arsenal,..Maryland, 21010.____ _

--Commnding General -

"U.S. Army Edgewood Arsenal

Edgewood Ar ena-1, Maryland, 21010

C. Commanding Officer 2
U.S. Army :Chemical Resurch & Development -Laboratoriesa _ -

-ATTN: Librarian-

: Edgewood Arsenal, Maryland

Commanding General 1
U.S. Army MuniLions Comand
ATTN: AMSMU-CS
Dover, New Jersey, 07801

C ommanding Genera 1
U.S. Army Munitions Comnmnd
ATTN: AMSMU-RE-RR,

'hr. G. Chesnov
Dover, New Jersey, 07801

Counmandlng General 2
Despret Test Cenfer
ATTN: Technical Library
Fort Douglas, Utah, 84113

½.ommanding Genera l
U.s. Arrmy Materiel Command
Resecarch Diislon, AMCRD-RC
P&D DirectoraLe
Washington, D.C.) 2031L



9

ADDRESSEE NUMBER OF COPIES

Defense Documentation Center 20
Cemeron Station
Alexandria, Virginia, 22314

Detachment 4, RTD (ATCB)
Eglin Air Force Base, Florida, 32542

APGC (PGAP-i)
Eglin Air Force Base, Florida, 32542

USA? EL -_ 1-_
Lackland Air Force Base, Texas, 78236

" Scientific Director
Naval BioLogical Laboratory
Naval .Supply Center

• - Oakland -14_ Caliornia_. 94614

"Coummnding Officer and.Director
_ .-Us-. Naval -Applied Sciinces Laboratory

* Navalý -Uayu Code 9440.7
- Brooklyn, New York, •i'25l'

U.S, Army Standardization Group-Canadi
Offici, Senior Standardization Rap,_

c/o Director of Equipment Policy -_,

Canadian ArmyHeadquarters I
Ottawa 4, Canada

Munition#/TV, 3
Defence Research Staff
British Embabsy
3100 Massachusetts Avenue, N,W.
Washington 8, D.C.

Canadian Liaison Office (CBR) 3
Building 5101
Edgewood Ar'sena1, Maryland, 21010

Australian Embassy 2
ATTN: Lt. Col. P. D. Yonge

Australian Army Staff (W)
2001 Connecticut Avenue, N.W.
Washington 7, D.C.



4

UNCLASSIFIED I
I,

1

( �
_ ________ 

I

I �, �
- 'I (')'1

I. II j

\ ,( ?

1/
- I

-� -� �1,������ - -------- - --- --. , -

-
-- -- I, Il"1

- - -- - - I

I I

I'

.. � j

t 4

I. -

J �

UNCLASSIFIED


